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Abstract
In this manuscript, we investigate the effect of the white and color noise on
a accelerated two- qubit system, where different initial state setting are consid-
ered. The behavior of the survival amount of entanglement is quantified for this
accelerated system by means of the concurrence. We show that, the color noise
enhances the generated entanglement between the two particles even for small
values of the initial purity of the accelerated state. However, the larger values
of the white noise strength improve the generated entanglement. The initial pa-
rameters that describe this system are estimated by using Fisher information,
where two forms are considered, namely by using a single and two-qubit forms.
It is shown that, by using the two-qubit form, the estimation degree of these
parameters is larger than that displayed by using a single-qubit form
Keywords : accelerated qubit-qutrit, Fisher information, Channel capacity, Rindler
space time.
1 Introduction.
It is well known that, decoheronce is unavoidable phenomena of quantum systems
[1, 2, 3]. It may appear during the generation process of the entangled systems or
their transmission it to the users to perform some quantum information tasks, where
it interacts with its surroundings[4] . There are many studies which are devoted to
investigate the behavior of the entangled systems in the presence of noise channels. As
an example, Prakash et. al. investigated the effect of decoherence on the fidelity of the
teleported states by using entangled coherent states [5] . The decay of the quantum
correlations may appear due to the dissipation medium which effect on the lifetimes
of the states of the system [6]. The information loss in local dissipation environments
is discussed by Metwally [7]. Dynamics of encrypted information in superconducting
qubits with the presence of imperfect operations is discussed in[8].
1nmetwally@nmetwally@gmail.com
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Recently, quantifying the of entanglement of different sizes of accelerated system
has paid many attention, where it has shown that, entanglement between the acceler-
ated entangled observers is degraded [9]. The sudden death of entanglement and the
dynamics of mutual information have been investigated by Landulfo and Matsas [10]
in non-inertial frames. Metwally, [11] investigated the usefulness accelerated classes to
perform quantum information tasks. The possibility of using the accelerated systems
to preform quantum teleportation is discussed in [12]. Quantum coding in non-inertial
frame is investigated by Metwally et. al [13, 14].
Additionally, quantum Fisher information(QFI) is used as an estimator of param-
eters that are contained in a quantum system during its evolution [15, 16]. It plays a
significant role in the fields of quantum information theory and quantum metrology[17].
Due to its importance, there are some efforts that have been taken to quantify QFI for
different quantum systems. For example, the dynamics of QFI of a two-qubit system,
where each qubit interacts with its own Markovian environment is discussed in [18].
Ozaydin [19] quantified the QFI analytically for the W-state in the presence of differ-
ent noisy channels. Metwally [20], discussed the estimation of teleported and gained
parameters in a non-inertial frame.
Therefore, in this contribution we are motivate to investigate the effect of the color
and white noises on the degree of entanglement of the accelerated system. Also, the
estimation degree of the initial parameters of the initial state settings are quantified
by using the Fisher information, where two forms are considered; one based on the
definition of Fisher information of single qubit and the second based on that for the
two-qubits form.
The paper is arranged as. In Sec.2 , we describe the suggested initial system in
the presences of the white and color noises. The effect of the channels strengths on
the degree of entanglement is discussed in Sec.3, where we introduce the concurrence
as a measure of the entanglemet. Analytical forms of the concurrence are given for
different noise channels . In Sec.4, we review two forms of Fisher information, one for
a single qubit and the second for two-qubit system. Moreover, we discuss the behavior
of the Fisher information numerically to display the effect of the noisy channels on the
estimation degree of the initial state settings. Finally, we summarize our results in
Sec.5.
2 The suggested model
Let us consider a system consists of two qubits is initially prepared in a maximum,
partial or separable state. This system is forced to pass through either white or color
noises [22, 23]. In the computational basis, this system may be described as
ρw(c) =


p
∣∣φ〉〈φ∣∣+ 1−p
4
Iˆ , for white noise
q
∣∣φ〉〈φ∣∣+ 1−q
2
(
∣∣01〉+ ∣∣10〉), for color noise,
where
∣∣φ〉 = √1− x2∣∣01〉+ x∣∣10〉, and the parameters p and q represent the strengths
of the white and the color noisy, respectively. This state behaves as a product state
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at x = 0 or x = 1 and as a singlet state at x = 1√
2
, namely maximum entangled
state . However, for any value of 0 < x < 1, the state
∣∣φ〉 is partially entangled state.
Moreover, it is assumed that, one of the two qubits is accelerated uniformly, while the
second qubit is in the rest. In this contribution, we consider only the second particle
is accelerated.
To investigate the behavior of the initial state(1) in non-inertial frame, one has to
describe the Minkowski coordinates (t, z) by using Rindler coordinates (τ, x), which are
used to describe Dirac field in the inertial and non-inertial frames, respectively. The
relations between these coordinates are given by[24],
τ = r tanh
(
t
z
)
, x =
√
t2 − z2, (1)
where −∞ < τ < ∞, −∞ < x < ∞ and r is the acceleration of the moving qubit .
The relations (1) describe two regions in Rindler’s spaces: the first region I for |t| < x
and the second region II for x < −|t|. Let us assume that, in the Minkowski space, the
single mode k of fermions and anti-fermions is described by the annihilation operators
akU and bkU , respectively. However, in terms of Rindler’s operators ( c
(I)
kR, d
(II)
−kL), the
Minkowski operators may be written as,
akU = cos rc
(I)
k,R − exp(−iψ) sin rd(II)−k,L,
b†kU = exp(iψ) sin rc
(I)
k,R + cos rd
(II)
k,L , (2)
where, tan r = e−piω
c
a , 0 ≤ r ≤ π/4, a is the acceleration such that, 0 ≤ a ≤ ∞, ω is
the frequency of the traveling qubits, c is the speed of light, and ψ is an unimportant
phase that can be absorbed into the definition of the operators. The operators (2) mix
a qubit in region I and an anti qubit in region II. In the computational basis, |0k〉 and
|1k〉, the Minkowski space of the qubit state are transformed into the Rindler space
as[25].
|0k〉 = cos r|0k〉I |0k〉II + sin r|1k〉I |1k〉II , |1k〉 = |1k〉I |0k〉II . (3)
Now, according to our suggested model and by using Eqs.(1) and Eq.(2), the final
accelerated state in the presence of the white noise is given by,
ρˆaccw = γ cos
2 r
∣∣00〉〈00∣∣+ (α + γ sin2 r)∣∣01〉〈01∣∣+ β cos2 r∣∣10〉〈10∣∣
+
(
β sin2 r + γ
)∣∣11〉〈11∣∣+ ǫ cos r(∣∣01〉〈10∣∣+ ∣∣10〉〈01∣∣), (4)
where
γ =
1− p
4
, α =
1 + p(3− 4x2)
4
, β =
1− p(1− 4x2)
4
, ǫ = px
√
1− x2.
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Similarly, in the presences of the color noise, the final accelerated state is given by
accelerating the second qubit, we get this model:
ρˆc =αc
∣∣01〉〈01∣∣+ βc cos2 r∣∣10〉〈10∣∣+ βc sin2 r∣∣11〉〈11∣∣+ ǫc cos r(∣∣01〉〈10∣∣+ ∣∣10〉〈01∣∣)
where
αc =
1 + p(1− 2x2)
2
, βc =
1− p(1− 2x2)
2
, ǫc = p x
√
1− x2. (5)
3 Entanglement of the accelerated state
In this section, we use the concurrence [26, 27] as a measure of the entanglement of
the accelerated system. This measure is defined as,
C = max{0,
√
λ1 −
√
λ2 −
√
λ3 −
√
λ4} (6)
where λ1 > λ2 > λ3 > λ4 and λi are the eigenvalues of the matrix ρ
acc
w
¯ρaccw and
¯ρaccw = σyτyρ
∗acc
wσyτy In this context, we introduce analytical forms of the concurrence
for the white, color, and white-color noisy.
• For the white noise, the concurrence takes the following form
Cw = max
{
0,−1
8
√
cos r(w1 − w2 + w3) + 1
8
√
cos r(w1 + w2 + w3)− 4√w4
}
(7)
where
w1 = (5 + 6p− 11p2 + 4p(1 + 31p)x2 − 128p2x4) cos r
w2 = 16
√
2p x cos r
√
(1− x2)(1− p+ 4px2)(3 + 5p− 8p x2 − (1− p) cos 2r
w3 = (−1 + p)(1− p+ 4px2) cos 3r
w4 = cos
2 r(1− p)(1− p+ (1 + p(−1 + 4x2)) sin2 r)
• while in the presence of the color noise, it takes the form
Cc = max
{
0,
1
2
√
cos r (c1 + c2)− 1
2
√
cos r (c1 − c2)
}
, (8)
with,
c1 = cos r − p2 cos r
(
1− 8x2 + 8x4) ,
c2 = 4p x cos r
√
(1− x2)(1− p2(1− 2x2)2),
• Finally, in the presences of the white-color noises, the concurrence is given ex-
plicitly by
Cwc = max
{
0,−1
8
√
a1 − a2 + a3 + 1
8
√
a1 + a2 + a3 − 1
2
√
a4
}
, (9)
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Figure 1: the concurrence Cw for the accelerated system in the presence of white noise,
where the dot. solid, and dash lines for r = 0, 0.5 and 0.8, respectively and the system
is initially prepared in (a) x = 0.2, (b)x = 0.4 and(c) x = 1√
2
.
where
a1 = 5 + 6p− 11p2 + 8q + 8p q + 3q2 + 4p(1 + 31p− qx2 − 128p2x4),
a2 = 16
√
2
√
−p2x2(−1 + x2(η1 + 4px2 cos2 r(3 + 5p+ q − 8px2 + η2 cos 2r),
a3 = η2(η1 + 4px
2) cos 3r,
a4 = −η2 cos2 r(1− p− q + (1 + q + p(−1 + 4x2)) sin2 r),
with η1 = 1− p+ q, η2 = −1 + p+ q.
The effect of the noise strength, initial state settings on the behavior of the concur-
rence as a measure of the survival amount of entanglement is described in Figs.(1-4).
In Fig.(1), we investigate the behavior of the concurrence for different initial state set-
tings. It is clear that, for small values of x, namely the initial state has small amount
of entanglement, the small values of the white noise strength p destroys the of entan-
glement, even for zero acceleration. However, the entanglement rebirth again as the
channel parameter p increases, where the re-birthing interval of the channel strength
increases if the initial state has a larger degree of entanglement. Moreover, the re-
birth entanglement increases monotonically as p increases. The maximum bounds of
entanglement depend on the initial acceleration, where Cw = 1 at r = 0 and p = 1.
Fig.(2) shows the effect of different values of the acceleration in the presence of
the white noisy. It is clear that, the entanglement appears at large at values of x
at small channel strength. However as one increases p, the entanglement appears at
smaller values of the initial state settings. The upper bounds of Cw depend on the
initial acceleration, where the maximum values of Cw are depicted at x = 1√2 and zero
acceleration. However at x = 1, the initial system contains only classical correlation
and consequently the concurrence Cw = 0.
The behavior of the concurrence, Cc for the accelerated state in the presence of
the color noise is displayed in Fig.(3), for different initial state settings, where different
acceleration values are considered. It is clear that, Cc increases as q increases. However,
the increasing rate depends on the initial state settings and the acceleration, where the
maximum bounds are depicted if the system is initially prepared in a MES, namely
x = 1√
2
.
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Figure 2: the concurrence Cw for accelerated different initial state settings system in
the presence of white noise, where the dot. solid, and dash lines for r = 0.0, 0.5 and
0.8, respectively, where (a) p = 0.4 and(b) p = 0.8.
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Figure 3: The same as Fig.(1), but in the presence of the color noise.
From Fig.(1) and Fig.(3) it is clear that, the color noise robust the decoherence due
to the acceleration for any q > 0, while in the presence of the white noise, the entan-
glement appears at larger values of the channel strength p. Morover, the increasing
rate that depicted for the concurrence in the presence of the color noise is much larger
than that shown for the white noise.
In Fig.(4), we show the effect of the color noise on the accelerated system at differ-
ent initial accelerations. In general, the behavior is similar to that displayed in Fig.(2),
namely in the presence of the white noise. It is clear that, at any x > 0, the entan-
glement is generated between the two qubits, i.e., Cc > 0 and increases gradually to
reach its maximum bound and vanishes suddenly at x = 1, where the initial system
has only classical correlation. Moreover, as one increases the color noise strength q, the
upper bounds of entanglement increase, where the maximum values of the concurrence
depends on the initial state settings and the initial accelerations.
Form Fig.(2) and (4), we can observe that the color noise enhances the generated
entanglement between the two particles even for small values of x, which define the
purity of the initial state. However, the larger values of the white noise strength
improve the generated entanglement.
Fig.(5), displays the behavior of the concurrence of the accelerated system when
it passes through white-color noise for different values of the acceleration and the ini-
tial state that is prepared at x = 0.4. Fig(5a) shows that, the concurrence is zero at
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Figure 4: The same as Fig.(2), but in the presence of the color nosy, where (a) q = 0.4
and(b) q = 0.8.
0.0 0.2 0.4 0.6 0.8
0.05
0.10
0.15
0.20
0.1 0.2 0.3 0.4 0.5
0.0
0.1
0.2
0.3
0.4
0.5
0 
0.00 0.05 0.10 0.15 0.20
0.0
0.1
0.2
0.3
0.4
0.5

q
Cwc
(a) (b)
q
(c)
Cwc
q
Cwc
Figure 5: The sane as Fig.(1) but in the presences of white-color noise where the initial
system is accelerated by setting x = 0.4, where (a) p = 0.2, (b)p = 0.5 and (c) p = 0.8
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Figure 6: The same as Fig.(2), but in the presence of the white-color nosy where q = 0.2
and (a) p = 0.5 and(b) p = 0.8.
small values of q, where we set the white noise strength (p = 0.2). As q increases,
the entanglement re-births at different values of q depending on the initial accelera-
tions. However, the concurrence Cwc increases gradually as q increases. In Fig.(5b), we
increase the value of the white noisy strength, i.e. p = 0.5. In this case, the entangle-
ment increases at any value of q ∈ [0, 1 − p], where the maximum bounds depend on
the initial acceleration. However, as it is displayed from Fig.(5c), the increasing rate
of the concurrence is depicted at large values of the strength p = 0.8.
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Figure 7: The effect of the acceleration same as Fig.(2), but in the presence of the
white-color nosy where q = 02 and (a) p = 0.5 and(b) p = 0.8.
Fig.(6) shows the behavior of Cwc for accelerated system is initially prepared in any
state with x ∈ [0, 1], where we fixed the color noise strength parameter (q = 0.2)
and different values of the white color noise strength p are considered. The general
behavior of the concurrence is similar to those shown Figs.(2) and (4). However, as
it is displayed from Fig.(6a), the non-zero values of the concurrence are displayed at
different initial state settings, depending on the initial acceleration of the system. On
the other hand, as one increases p, the entangled behavior is depicted at any values of
x and it is independent of the initial correlation, but the large degree of entanglement
is displayed for the non-accelerated system.
4 Fisher Information
The quantum Fisher information has two different forms, one for the single particle
and the second one for a two qubit-system. For the single qubit it is evaluate by means
of the Bloch vector which describe the qubit. However, if the aim is estimating a
parameter β which characterize the single qbit, then Fβ is defined as,
Fβ =


[
→
s (β)· ∂
→
s (β)
∂β
]2
1−
∣∣→s (β)∣∣2 +
(
∂
→
s (β)
∂β
)2
,
→
s(β)| < 1,
∣∣∣∂→s (β)∂β
∣∣∣2 , |→s(β)| = 1
where
→
s(β) is the Bloch vector of this qubit.
However, for a two qubit system, Fisher information depends on the eigenvalues
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and the eigenvectors of the system. Explicitly it takes the form,
Fτ =
n∑
i=1
1
λi
(
∂λi
∂τ
)2
+ 4
n∑
i=1
λi
(〈
∂Vi
∂τ
∣∣∣∣ ∂Vi∂τ
〉
−
∣∣∣
〈
Vi
∣∣∣∂Vi
∂τ
〉 ∣∣∣2
)
− 8
n∑
i 6=j
λiλj
λi + λj
∣∣∣
〈
Vi
∣∣∣∂Vj
∂τ
〉 ∣∣∣2,
= ∆c +∆q −∆p, (10)
where λi, Vi are the eigenvalues and the eigenvectors of the system and τ is the estimated
parameter. In what follows, we give explicit froms of the Fisher information when the
parameter is estimated either by a single or with the whole system.
4.1 In the presence of the White Noise
In this section, we quantify the state parameters (x, r), as well as, the channel parame-
ter, p by using the definition of a single and two qubits. The explicit Fisher information
of these parameters are given analytically as,
Fp =


2a2 cos2 r
(1−a p)(3+a p−(1−a p) cos 2r) |~S(p)| < 1,
a2 cos4 r |~S(p)| = 1,
Fx =


32p2x2 cos2 r
(1−a p)(3+a p−(1−a p) cos 2r)
~S(x)| < 1,
16p2 x2 cos4 r |~S(x)| = 1,
Fr =


8(1−a p) sin2 r
3+a p−(1−a p) cos 2r |~S(r)| < 1,
(1− a p)2 sin2 2r |~S(r)| = 1,
(11)
where a = 1− 2x2.
The three parameters ∆i, i = c, q and p which describe the Fisher information for
the two-qubits Eq.(10) are given by
• Fisher information with respect to the parameter p, FP
∆pc =
γ ′2 cos2 r
γ
+
(κ ′1 − κ ′2)2
16(κ1 − κ2) +
(κ ′1 + κ
′
2)
2
16(κ1 + κ2)
+
(γ ′ + β ′ sin2 r)2
γ + β sin2 r
,
∆pp =
1
4
[
(κ 1 − κ 2) µ′21
(µ21 + 1)
2
+
(κ 1 + κ 2) µ
′2
2
(µ22 + 1)
2
]
,
∆pm = 8
λ2λ3
λ2 + λ3
[
(µ1 − µ2)2
(µ21 + 1) (µ
2
2 + 1)
(
µ′21
(µ21 + 1)
2 +
µ′22
(µ22 + 1)
2
)]
, (12)
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where
κ′i = κip i = 1, 2, 3, µ
′
i = µip i = 1, 2 (13)
• Fisher information w.r. t to the parameter x, Fx are given by,
∆xc =
(κ ′1 − κ ′2)2
16(κ1 − κ2) +
(κ ′1 + κ
′
2)
2
16(κ1 + κ2)
+
(β ′ sin2 r)2
γ + β sin2 r
,
∆xp =
1
4
[
(κ 1 − κ 2) µ′21
(µ21 + 1)
2
+
(κ 1 + κ 2) µ
′2
2
(µ22 + 1)
2
]
,
∆xm = 8
λ2λ3
λ2 + λ3
[
(µ1 − µ2)2
(µ21 + 1) (µ
2
2 + 1)
(
µ′21
(µ21 + 1)
2 +
µ′22
(µ22 + 1)
2
)]
, (14)
where in this case,
κ′i = κix i = 1, 2, 3, µ
′
i = µix i = 1, 2 (15)
• For the parameter r, Fr :
∆rc =
sin 2r
cos2 r
+
(κ ′1 − κ ′2)2
16(κ1 − κ2) +
(κ ′1 + κ
′
2)
2
16(κ1 + κ2)
+
(β ′ sin2r)2
γ + β sin2 r
,
∆rp =
1
4
[
(κ1 − κ2) µ′21
(µ21 + 1)
2
+
(κ1 + κ2) µ
′2
2
(µ22 + 1)
2
]
,
∆rm = 8
λ2λ3
λ2 + λ3
[
(µ1 − µ2)2
(µ21 + 1) (µ
2
2 + 1)
(
µ′21
(µ21 + 1)
2 +
µ′22
(µ22 + 1)
2
)]
, (16)
where
κ′i = κir, i = 1, 2, 3, µ
′
i = µir i = 1, 2 (17)
where
κ1 = 4 + 4p− 4p x2 + 4p x2 cos 2r,
κ2 =
√
b1 − b2 + b3,
κ3 = 2 + 6− 12p x2 − 2 cos 2r + 2p cos 2r − 4p x2 cos 2r,
b1 = 6 + 20p+ 38p
2 − 40p x2 − 24p2x2 + 24p2x4,
b2 = 8 cos 2r(1 + p(2− 4x2) + p2(−3− 4x2 + 4x4)),
b3 = 2 cos 4r(−1 + p− 2p x2)2,
µ1 =
sec r
16ǫ
(κ3 − κ2),
µ2 =
sec r
16ǫ
(κ3 + κ2).
In Fig.(8), we quantity the Fisher information with respect to the noisy channel
parameter Fp by using a single and two-qubit formals, where different initial values of
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Figure 8: Estimating the Fisher information Fp for the accelerated system in the
presence of white noise where the dot, solid, and dash lines for r = 0, 0.5 and 0.8,
respectively and the system is initially prepared with x = 0.2 by using (a) Single
-qubit and (b) Two-qubits.
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Figure 9: Estimating the Fisher information Fx for the accelerated system in the
presence of white noise where the dot, solid, and dash lines for r = 0, 0.5 and 0.8,
respectively and the system is initially prepared with p = 0.2 by using the form of a
(a) single -qubit and (b) two-qubits.
the acceleration are considered. The general behavior of Fp that displayed in Fig.(8a)
and (8b) is similar. However, for Fp that depicted by using the two-qubit formal is
much larger than that displayed by using the single qubit. Moreover, the maximum
values of Fp are displayed at larger values of p and small values of r.
Fisher information with respect to the initial state settings Fx is displayed in Fig.(9).
The behavior shows that, Fx increases as x increases and the maximum values of
the Fisher information are displayed at x = 1, namely
∣∣φ〉 contains only classical
information.
Finally in Fig.(10), the behavior of Fr is displayed for different initial state settings.
From Figs.(10a) and (10b), it is clear that the behavior is similar for the two used forms.
However, Fr, that depicted by using the two -qubit form is a little bit larger. The Fisher
information Fr increases gradually as the acceleration increases. The upper bounds
depends on the initial state settings.
From Figs.(8-10) it is clear that, it is possible to estimate the parameters that
describe the accelerated state either by using a single or two-qubit formals. For all
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Figure 11: The same as Fig.(8), but for the color noise.
cases, it is shown that, by using the two-qubit formal, the estimation degree of these
parameters is larger than that displayed by using a single-qubit form
In Fig.(1),The behavior of the three Fisher information quantities, Fp,Fx and Fr are
discussed in the presence of the color noise. Our finding shows that, by using the single
qubit- form the behavior of the three quantities are is similar to that predicted for the
white noise. Also, by using the two-qubit form, the same behavior is predicted, namely,
they increase gradually as the noises parameters are increases. However, in the presence
of the color noise, the effect of the acceleration on the estimation degree of these the
channel strength parameter p and the initial state setting parameter x, appears only at
larger initial values of these parameters. Moreover, for Fr the behavior is completely
different, where it is independent from the initial acceleration, but depends on the
initial parameters that describe the accelerated state
5 Conclusion
In this manuscript, a system consists of two qubit is initially prepared in different
initial state settings. It could be maximum, partial entangle state or separable state.
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We consider, only one system is accelerated and during this process the two qubits are
subject to different types of noisy, either white or color noise. The decoherence will
take place for this system due to the acceleration and the noisy channels. The aim of
this contribution is to discusses two tasks; the first is quantifying the amount of the
survival amount of entanglement via the concurrence, while the second is estimating the
initial parameters that describe the accelerated system by using the Fisher information.
To achieve the estimation process, we consider two different forms, one depends on a
single qubit and the second on the two-qubits. We introduced the solution of this
system analytically, where we give analytical forms of the concurrence in the presences
of the white and the color noises. Also, we give a closed form of the Fisher information,
if we use a single or two-qubits form. Moreover, we show numerically, the effect of the
channel strength, acceleration and the initial state settings parameter on these two
physically quantities, entanglement and the Fisher information.
The numerical results of the concurrences shows that, the entanglement increases
as the channel strengths of the white noise increases. However, for the white noise the
entanglement between the two qubits is generated at different intervals of the channel
strength. These intervals depend on the initial state settings, where at small values of
the initial state settings, the entanglement is generated at larger values of the channel
strength. Also, for the non-accelerated system the entanglement is generated at smaller
values of the channel strength. The maximum values of entanglement is achieved if the
system is prepared initially in a maximum entangled state and smaller values of the
channel strength. A similar effect of the color noise is depicted for the entanglement,
but the entanglement is generated and increases suddenly for any value of the channel
strength. Also, it is generated and increases gradually at any values of the initial state
setting’s parameter. The maximum bounds of entanglement are displayed if the system
is initially prepared in maximum entangled state, large values of the channel strength,
and small values of the acceleration.
The effect of the presences of both noises on the accelerated system is discussed,
where it is shown that both strengths play an important role to increases the entangle-
ment, where we assume that, the accelerated system is initially prepared in a partially
entangled state. We show that, if one increases the white noise strength, the entangle-
ment is generated at any values of the color noise strength. However, at small values
of the white noise strength, the entanglement is generated at large values of the color
noisy’ strength.
We estimate the initial parameters that describe the accelerated state, as well as,
the strength of the noisy channels, by evaluation the corresponding Fisher information.
Two forms are used to quantify the Fisher information, either by using the single/ two
qubits form. The general behavior that predicted for all the estimated parameters is
similar for both forms. However, for all types of noisy channels, the upper bounds
of the estimation degree of any parameter that displayed by using the single qubit
form is much smaller than that displayed if the two-qubit’s form is used. Moreover,
the variation of the upper bounds of the estimation degree that depicted by using a
single qubit form at different accelerations are much larger than those displayed for
two-qubit’s form.
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